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Ѫ஌ݝཱେֶେֶӃ৘ใՊֶݚڀՊ ฏ੒ 30 ೥౓ म࢜࿦จཁࢫ
ϖτϦωοτΛ༻͍ͨɺMMORPGʹ͓͚Δ
ෆਖ਼ϓϨΠϠʔݕग़ख๏ʹؔ͢Δݚڀ
ए৿ Ұथ ࢦಋڭһɿ௰ ޹٢
1 ͸͡Ίʹ
1994೥Ҏ߱ɺҰൠՈఉͷৗ࣌઀ଓճઢͷٸ଎ͳීٴʹΑΓɺେ
ਓ਺ΛωοτϫʔΫʹ઀ଓ͠ɺήʔϜ্ۭؒͰମݧΛڞ༗͢Δଟ
ਓ਺ಉ࣌ࢀՃܕΦϯϥΠϯήʔϜͰ͋ΔMMORPGʢMMOGʣ
͕ਓؾΛूΊ͍ͯΔɻ·ͨɺۙ೥ͷεϚʔτϑΥϯͷීٴʹ൐
͍ɺՈఉͷίϯϐϡʔλ͚ͩͰͳ͘ɺ৔ॴΛ໰Θͣࣗ༝ʹ༡Ϳ͜
ͱͷͰ͖Δ؀ڥ͕੔͖͍ͬͯͯΔɻ͔͠͠ɺΦϯϥΠϯήʔϜ
͕ਓؾίϯςϯπʹͳΔʹͭΕɺνʔτߦҝ΍ϦΞϧϚωʔτ
ϨʔυʢRMT)ɺήʔϜϘοτ (bot)ૢ࡞ͳͲͱ͍ͬͨෆਖ਼ߦҝ
͕૿Ճ͍ͯ͠Δɻ
͜Ε·Ͱͷ MMORPG ʹ͓͚Δෆਖ਼ߦҝʹର͢ΔݚڀͰ͸ɺ
౻ాΒʹΑΔʮήʔϜ಺ʹ͓͚ΔϓϨΠϠʔͷऔҾྔΛ΋ͱʹ
RMTΛߦ͏ϓϨΠϠʔͷݕग़ํ๏ͷఏҊ [1]ʯɺChenΒʹΑΔ
ʮϢʔβʔͷҠಈي੻Λ΋ͱʹϘοτૢ࡞ݕग़͢ΔͨΊͷֶशํ
๏ͷఏҊ][2]ʯɺுΒʹΑΔʮؔ਺σʔλղੳʹΑΓܽଛσʔλΛ
෮ݩ͠ɺΫϥελϦϯάΛ༻͍Δ͜ͱͰෆਖ਼ϓϨΠϠʔάϧʔ
ϓΛݕग़͢Δݚڀ [3]ʯͳͲ͕͋Δɻ͔͠͠ͳ͕Βɺ͜ΕΒͷݚ
ڀ͸શͯෆਖ਼ൃੜޙʹɺෆਖ਼ϓϨΠϠʔͱٙΘΕΔ΋ͷΛݕग़
͍ͯ͠Δ΋ͷ͹͔ΓͰɺ࣮ࡍʹϦΞϧλΠϜͰෆਖ਼Λಇ͍͍ͯ
Δ΋ͷʹର࣮ͯ͠༻ੑ͕௿͍΋ͷ͕ଟ͍ͷ͕ݱঢ়Ͱ͋Δɻ
ຊݚڀͰ͸ɺ্هͷ໰୊Λղܾ͢ΔͨΊɺϦΞϧλΠϜͰϩά
σʔλΛಡΈࠐΉಈ࡞Λ͠ɺࢦఆͨ͠ಛ௃ྔσʔλΛಘΔ͜ͱ
Ͱෆਖ਼ϓϨΠϠʔΛ෼ྨ͢Δํ๏ΛϖτϦωοτΛ༻͍ͯϞσ
ϧԽɾղੳ͢Δํ๏ΛఏҊ͢ΔɻͦͷϞσϧΛ༻͍ࠓճ͸ɺ͋Δ
ΞόλʔͷϨϕϧͷॳظ஋͔ΒࠓݱࡏͷϨϕϧ·Ͱͷ্ঢ࣌ؒ
͕શϓϨΠϠʔͷͦͷϨϕϧ·Ͱͷ্ঢ࣌ؒͷฏۉ஋ΑΓ໌Β
͔ʹߴ͍ʢ௿͍ʣ৔߹Λෆਖ਼ϓϨΠϠʔͱΈͳ͠ɺ࣮ࡍͷσʔλ
Λ༻͍ͯ෼ྨ͠ɺఏҊϞσϧͷ༗ޮੑΛݕূ͢Δɻ
2 ϖτϦωοτ
ϖτϦωοτ [4]͸ϓϨʔεɺτϥϯδγϣϯͱ͍͏ 2छྨͷ
ϊʔυΛ࣋ͭॏΈ෇͖ೋ෦༗޲άϥϑͰ͋ΓɺॳظϚʔΩϯά
M0 ͱݺ͹ΕΔॳظঢ়ଶΛ࣋ͭɻάϥϑతͳදݱͰ͸ɺϓϨʔ
ε͸ԁͰද͞Εɺτϥϯδγϣϯ͸࢛֯ܗ·ͨ͸๮Ͱඳ͔ΕΔɻ
ϓϨʔεʹ͸ඇෛ੔਺ݸͷ఺͕ஔ͔ΕɺͦΕΒ͸τʔΫϯͱݺ
͹ΕΔɻͦͯ͠ɺϓϨʔεͱτϥϯδγϣϯΛ݁Ϳઢ͸ΞʔΫ
ͱݺ͹ΕΔɻॏΈ͸ΞʔΫͷຊ਺Ͱද͞ΕΔ͔ɺΞʔΫʹ਺ࣈ
Λ෇༩ͯ͠ද͞ΕΔɻॏΈ͕෇༩͞Ε͍ͯͳ͍ΞʔΫͷॏΈ͸
1ͱΈͳ͞Εɺ௨ৗল͔ΕΔ͜ͱ͕ଟ͍ɻϖτϦωοτͷϚʔΩ
ϯάͷભҠ͸τϥϯδγϣϯͷൃՐʹΑΓɺϓϨʔεؒͷτʔ
ΫϯͷҠಈʹΑͬͯදݱ͞ΕΔɻ
2.1 ΧϥʔϖτϦωοτ
௨ৗͷϖτϦωοτͰେن໛ͳγεςϜΛϞσϧԽͨ͠৔߹ɺ
ಉܕͳߏ଄ͷ෦෼ωοτ͕਺ଟ͘ੜ੒͞Εɺ׬੒ͨ͠Ϟσϧ͕େ
ن໛Խͯ͠͠·͏ڪΕ͕͋Δɻ͜ͷ໰୊Λղܾ͢ΔͨΊʹɺτʔ
Ϋϯʹ৭ΛɺτϥϯδγϣϯʹൃՐ৚݅ (Ψʔυؔ਺ʣٴͼม਺
ͷ৭ͷରԠͰ͋ΔόΠϯσΟϯάΛɺΞʔΫʹม਺Λ༻͍ͨࣜ
Λ෇Ճ͠࡞੒ͨ͠ɺΧϥʔϖτϦωοτΛ࢖༻͢ΔɻΧϥʔϖ
τϦωοτͷྫΛਤ 1ʹࣔ͢ɻP1͸ඇෛ੔਺஋Λ৭ͱ͢Δτʔ
ΫϯΛ࣋ͭɻ<A>͸஋ AΛ࣋ͭ 1ͭͷτʔΫϯΛද͢ɻ·ͨɺ
ΞʔΫม਺͸<x>ɺ<y>ͳͲͰද͢ɻτϥϯδγϣϯͷΨʔυ
ؔ਺͸ [y=x+1] ͷΑ͏ʹ [] Ͱද͢ɻP2 ʹ৭ͳ͠ͷτʔΫϯ͕
౤ೖ͞ΕΔͱɺT1͸ x=Aɺy=A+1ͰൃՐ͢ΔɻͦͷޙɺP1ɺ
P3ʹ A+1Λ஋ͱ͢ΔτʔΫϯ͕ɺP4ʹ৭ͳ͠τʔΫϯ͕౤ೖ
͞ΕΔɻ
P1 P3
P4P2
T1
<A>
[y=x+1]
<y>
<x>
<y>
ਤ 1 ΧϥʔϖτϦωοτͷྫ
ɹ
3 MMORPGʹ͓͚Δෆਖ਼ߦҝͷछྨ
MMORPGʹ͓͚Δෆਖ਼ߦҝʹ͸ओʹɺνʔτߦҝͱݺ͹Ε
Δࣗ෼ʹ༗རͳΑ͏ʹϓϩάϥϜ΍σʔλΛվ͟Μͯ͠ͷϓϨ
ΠɺBOT ͱݺ͹ΕΔϓϩάϥϜʹΑΔࣗಈૢ࡞ʹΑΔϓϨΠɺ
ϦΞϧϚωʔτϨʔυͱݺ͹ΕΔήʔϜ಺ͷ௨՟΍ΞΠςϜΛ
ήʔϜͷγεςϜ֎͔Βݱ࣮ੈքͷ՟ฎͰަ׵͢Δߦҝͷ 3 ͭ
͕ଘࡏ͢Δɻ͜ΕҎ֎ʹ΋ɺήʔϜ಺ͷෆ۩߹ (όάʣΛར༻͠
ͨߦҝɺ·ͨ͜ΕΒͷෆਖ਼ߦҝΛ޿ΊΔߦҝ΋ෆਖ਼ߦҝͷର৅
ͱͳΔ৔߹͕͋Δɻ
4 σʔληοτ
ຊݚڀͰ͸ɺWoWͷσʔληοτʮWoWAH Dataset[5]ʯΛ
༻͍࣮ͯࡍʹݕূΛߦ͏ɻ͜ͷσʔληοτ͸ 2006 ೥ 1 ݄ 1
೔͔Β 2009೥ 1݄ 10೔ͷσʔληοτͰ͋Δɻ࣮ࡍͷσʔλ
ηοτͷαϯϓϧσʔλΛද 1 ʹࣔ͢ɻ͜ͷαϯϓϧσʔλ͸
8 ͭͷଐੑͰߏ੒͞Ε͓ͯΓɺ2006 ೥ 1 ݄ 1 ೔ 23 ࣌ 59 ෼ 39
ඵʹαϯϓϦϯά͞ΕɺαϯϓϦϯά൪߸͸ 1ɺΞόλʔ ID͸
1ɺΪϧυʹ͸ॴଐ͓ͯ͠Βͣɺछ଒͸ΦʔΫɺ৬ۀ (Ϋϥεʣ͸
ઓ࢜ɺ઀ଓ͍ͯ͠Δαʔόʔ͸ Orgrimmarͱ͍͏͜ͱΛදͯ͠
͍Δɻ
5 ఏҊख๏
ਤ 2 ֤Ϩϕϧʹ౸ୡ͢Δ·Ͱͷඞཁ࣌ؒ
ɹ
Ѫ஌ݝཱେֶେֶӃ৘ใՊֶݚڀՊ ฏ੒ 30 ೥౓ म࢜࿦จཁࢫ
ද 1 σʔλαϯϓϧ
Query Time Seq. # Avatar ID Guild Level Race Class Zone
01/01/06 23:59:39 1 467 1 Orc Warrior Orgrimmar
01/01/06 23:59:39 1 921 19 1 Orc Shaman Orgrimmar
01/02/06 00:03:31 45 1367 8 60 Undead Warrior Arashi Mountain
ΦϯϥΠϯήʔϜʹؔΒͣɺجຊతʹϨϕϧ͕ଘࡏ͢Δήʔ
ϜͰ͸ɺϨϕϧ্͕ঢ͢Δ΄Ͳɺ࣍ͷϨϕϧʹ౸ୡ͢Δ·Ͱͷඞ
ཁܦݧ஋ʢඞཁ࣌ؒʣ͸্ঢ͢ΔɻྫΛਤ 2 ʹࣔ͢ɻਤ 2 ͸Ϩ
ϕϧ͝ͱͷ্ঢʹ͔͔Δ࣌ؒΛάϥϑԽͨ͠΋ͷͰ͋ΔɻϨϕ
ϧ͕௿͍৔߹Ͱ͸ɺ࣍ͷϨϕϧʹ౸ୡ͢Δ·Ͱͷ͕࣌ؒ୹͍͕ɺ
Ϩϕϧ্͕ঢ͢ΔʹͭΕͯ࣍ͷϨϕϧʹ౸ୡ͢Δ·Ͱͷ࣌ؒ͸
௕͘ͳΔ͜ͱ͕Θ͔Δɻ
ຊݚڀͰ͸ɺσʔληοτͷத͔ΒɺͲͷήʔϜͰ΋جຊతʹ
༻͍ΒΕ͍ͯΔ͜ͱ͕ଟ͍ɺ”Ϩϕϧ”ͱ”ήʔϜϓϨΠ࣌ؒ”ͷ
2ͭͷଐੑΛݕূσʔλͱͯ͠༻͍Δɻຊݚڀʹ͓͍ͯͷɺෆਖ਼
ϓϨΠϠʔൃݟͷͨΊͷΞϧΰϦζϜΛҎԼʹࣔ͢ɻ
[ෆਖ਼ϓϨΠϠʔൃݟΞϧΰϦζϜ]
1. σʔληοτ͔Βɺ”Ϩϕϧ”ͱ”ήʔϜϓϨΠ࣌ؒʢαϯϓ
Ϧϯά࣌ؒʣ”ͷ 2ͭͷଐੑΛશϢʔβʔ෼நग़͢Δɻ
2. நग़ͨ͠σʔλΛ༻͍ɺશϢʔβʔͷ֤ϨϕϧؒͰͷϨϕ
ϧʹର͢Δ࣌ؒͷ܏͖ΛٻΊɺͦΕΛฏۉ஋ͱ͢Δɻ
3. ϦΞϧλΠϜͰϩάσʔλΛಡΈࠐΈɺͦͷϢʔβʔͷϨ
ϕϧͷॳظ஋͔ΒɺݱࡏͷϨϕϧʹୡ͢Δ·Ͱͷ࣌ؒͷ܏
͖ΛٻΊΔɻ
4. 3Ͱಘͨ܏͖ͱɺ2Ͱಘͨ܏͖Λൺ΂ɺ2ͷ܏͖͕ج४஋Λ
֎Ε͍ͯΔͳΒ͹ɺෆਖ਼ϓϨΠϠʔͱΈͳ͢ɻ
5. ̏ʹ໭ͬͯ܁Γฦ͢ɻશͯͷϓϨΠϠʔ͕֬ೝͰ͖ͨΒ
ऴྃɻ
6 γϛϡϨʔγϣϯධՁ
ຊݚڀͰ͸ɺϖτϦωοτπʔϧͷ 1ͭͰ͋Δ CPNTools[6]
Λ༻͍࣮ࡍʹϞσϧԽɺධՁΛߦ͏ɻ
6.1 ఏҊϞσϧ
ຊݚڀͰ࡞੒ͨ͠ෆਖ਼ϓϨΠϠʔൃݟϞσϧΛਤ 3ʹࣔ͢ɻ
• DataFileϓϨʔεͱ StdFileϓϨʔεͰશϢʔβʔͷ໊લ
ͱͦͷঢ়ଶͰͷϨϕϧ৘ใɺશϢʔβʔͷฏۉσʔλΛऔ
ಘ͢Δɻ
• DataFile ʹ౤ೖ͞ΕͨϑΝΠϧ͸ɺReadDt τϥϯδγϣ
ϯͰઌ಄ͷσʔλΛҰͭͮͭೖྗ͠ɺҰͭͷϑΝΠϧશͯ
ೖྗ͠ऴΘΔͱɺCloseτϥϯδγϣϯ͕ൃՐՄೳͱͳΓɺ
ϑΝΠϧ͕ด͡ΒΕ࣍ͷϑΝΠϧΛೖྗ࢝͠ΊΔɻ
• IDsϓϨʔεʹ͸ɺͲͷϓϨʔϠʔ͕ԿճϓϨΠ͔ͨ͠ͷ৘
ใ͕֨ೲ͞Ε͍ͯΔɻΑͬͯॳΊͯϓϨΠͨ͠Ϣʔβʔ͸
New idτϥϯδγϣϯͷൃՐʹΑΓɺIDsʹ֨ೲ͞ΕɺҰ
౓Ͱ΋ϓϨΠͨ͠ͳΒ͹ɺOld id͕ൃՐՄೳͱͳΔ
• Old idʹ͓͍ͯෆਖ਼ϓϨΠϠʔ͔Ͳ͏͔Λ൑அ͠ɺෆਖ਼ϓ
ϨΠϠʔͳΒ͹ GuiltyϓϨʔεʹ෼ྨ͞ΕΔɻ
DataFile
STRING
"sample1.dat"
FileId
InData
INTINT
Reading
BOOL
1`true
StdFile
STRING
1`"hyojun.dat"
Standard
PAIRS
IDs
LISTINT
[]
Status
STATUS
Guilty
INT
OpenData
input (fname);
output ();
action
let 
     val infile = TextIO.openIn(fname);
in 
     fh:=infile;
     ()
end handle _  => ();
RdData
input ();
output ();
action
let
   val (m,f) = case TextIO.inputLine(!fh) of
          SOME s => (s, true) |
          NONE => ("",false);
in
   x:=atoii(m);
   flag:=f;
   ()
end handle _ => ();
Close
input ();
output ();
action
  TextIO.closeIn(!fh);
ReadStd
input(fname)
action
let
  val infile=TextIO.openIn(fname);
  val m=PAIRS.input_ms(infile)
in
  hyojun:=m;
  TextIO.closeIn(infile);
  ()
end handle _ => ();
Newbie
[not (mem ids id)]
Oldie
[mem ids id,
g = check lvl0 lvl (tick+1.0) h]
fname
!x
true
!flag
false
fname
!hyojun
ids
id::ids
(id,lvl0)
(id, lvl0, ~1, 0.0, false)
(id,lvl)
ids
ids
(id, lvl0, lvl1, tick, guilty)
(id, lvl0, lvl, tick+1.0, 
guilty orelse g)
h
h
if (g andalso (not guilty)) 
then 1`id else empty
ਤ 3 ෆਖ਼ϓϨΠϠʔൃݟϞσϧ
ɹ
6.2 ݕূ݁Ռ
ຊݚڀͷ۩ମతͳݕূ݁Ռ͸ൃද࣌ʹࣔ͢ɻ
7 ·ͱΊ
ϦΞϧλΠϜͰϩάσʔλΛಡΈࠐΉ͜ͱͰɺෆਖ਼ϓϨΠϠʔ
Λൃݟ͢Δಈ࡞Λ͢ΔϞσϧΛఏҊɾ࡞੒͠ɺ࣮ࡍͷσʔληο
τΛ༻͍ͯɺఏҊϞσϧͷ༗༻ੑΛݕূ͢Δ͜ͱ͕Ͱ͖ͨɻࠓ
ޙ͸ɺผͷΦϯϥΠϯήʔϜͷσʔληοτΛ༻͍ɺผͷಛ௃
σʔλͰ΋͜ͷఏҊϞσϧ͕༗ޮͰ͋Δ͔Λݕূ͢Δඞཁ͕͋
Δɻ·ͨɺಛ௃σʔλΛ૿΍ͨ͠৔߹ͷఏҊϞσϧͷվྑํ๏
΋ߟ͑Δඞཁ͕͋Δɻ͞Βʹɺಛ௃σʔλͷֻ͚߹ΘͤͰͲͷ
ෆਖ਼ߦҝΛߦ͍ͬͯΔ͔Λ൑அ͢Δج४Λ໌֬ʹࣔ͢͜ͱ͕Ͱ
͖Ε͹ɺෆਖ਼ߦҝࣗମͷ๾໓ʹܨ͕ΔͷͰ͸ͳ͍͔ͱߟ͑Δɻ
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